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REMARKS /ARGUMENTS 

Reconsideration of the application is requested. 

Claims 36-42, and 45-82 are now in the application. The 
amendment is outlined as follows: 

■ Claim 1 has been canceled and replaced with the new claim 
82. Besides some formalistic changes, claim 82 now 
positively recites that the greenfoils are formed of 
piezoelectric ceramic material. 

■ Claims 2-35 have been canceled and replaced with the new 
claims 48-81. The new claims largely correspond with the 
original claims 2-35, but they have been corrected for 
obvious transcription errors. Several of the formulas, most 
notably the formula appearing in the original claim 34 (now 
claim 80) , have been corrected. The new claims 4 8-81 now 
depend from claim 47. 

■ Claim 47 largely corresponds to the original claim 1 in this 
application. Applicants are returning to the original 
request because, after reviewing all of the references of 
record, we have come to the conclusion that claim 47 is 
patentable. As will become clear from the following 
discussion, specific emphasis is placed on the term 
"monolithic . " 
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■ The method claims 36-42 remain withdrawn from consideration. 
The withdrawn claims will be appropriately pursued at a 
later time, together with the canceled claims 43 and 44. 

The replacement of most of the claims has become necessary 
because applicants found some discrepancies in the internal 
files and could not determine, with certainty, the actual 
status of the claims. The Examiner's cooperation in reviewing 
the claims in detail for any possible further errors will be 
greatly appreciated . 

Enclosed herewith is a copy from Webster's Third International 
Dictionary which explains the word "monolithic." Webster's 
provides examples according to which monolithic means "formed 
or carved from a single block of stone," "cast as a single 
piece," or "constituting one massive undifferentiated whole 
exhibiting solid uniformity often without diversity or 
variability." The term "monolithic," as referenced in 
Webster's, is utilized much in the same way in applicants 
specification. It is a well known principle of patent law 
that, when applicants do not provide a definition of a term 
that distinguishes the term from the generally accepted and 
typical definition, then Webster's and similar dictionaries 
may be used to elucidate the meaning of a term. In this case, 
the specification does not provide a different definition and 
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we therefore are bound to the generally excepted definition. 
Claim 47, therefore, defines a uniform or solid massive and 
undifferentiated whole that exhibits solid uniformity and 
often does not show diversity or variability. We will return 
to this issue in the following discussion of the prior art. 

This brings us to the first art rejection, in which claims 1 
and 13 have been rejected as been anticipated by Harada et al . 
(U.S. 5,233,260) under 35 U.S.C. § 102(b). While the Examiners 
arguments and explanation concerning the product-by-process 
terminology are appreciated, we nevertheless traverse on the 
basis of, and with emphasis on, the claim term "monolithic" in 
the context of the combination as claimed. 

The reference Harada details a state of the art (i.e., 
Harada' s prior art) in which a piezoelectric multilayer 
actuator is produced. The ceramic green foils are commonly 
sintered at a temperature of approximately 1300°C (col. 1, 
lines 62-65) . This very high sintering temperature, in 
Harada' s prior art, defines the choice of metals for the inner 
electrodes. The inner electrodes have to be stable at the high 
temperatures and they must not melt. In Harada' s prior art, 
therefore, the electrodes are formed of an alloy of silver and 
palladium. Col. 1, lines 66-68. According to Harada, the thus- 
described prior art is problematic and disadvantageous because 
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silver ions migrate out from the silver of the electrode and 
lead to short circuits between the electrodes. Col. 2, lines 
1-15 . 

In order to solve the problem concerning silver migration or 
silver ion migration, the reference Harada discloses a 
piezoelectric multilayer actuator in which the inner 
electrodes are formed with nickel or copper. Col. 2, lines 41- 
46 . 

Due to the lower melting point of the electrode metals, Harada 
is forced to step away from the common sintering of the 
piezoelectric component in a stack of layered green foils. The 
melting point of copper, of course, lies at 1083°C and the 
sintering temperatures as they are required by the state of 
the art are much too high and they would melt the copper. 
Harada, therefore, proposes to stack already sintered 
piezoelectric foils which may already be provided with a 
copper-containing metal film. Col. 4, line 64-68. Thereafter, 
the metallized ceramic layers may then.be pressed together and 
the adhesion may even be reinforced with heat treatment. The 
reference makes it very clear, however, how the product is 
formed : 

[T] he process for preparation of stack-type piezo- 
electric elements of the present invention comprises 
stacking layers of a sintered piezoelectric ceramic 
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material and electrode layers alternately, and then 
heating, or heating under pressure, the stacked layers 
at a temperature lower than the sintering temperature 
of the piezoelectric ceramic material . 

Harada, col. 5, line 17-23. The best bonding disclosed by 

Harada is diffusion bonding that may or may not happen between 

the individual layers. 

This is now the crux of the invention. Harada discloses a 
piezoelectric component in which individually sintered and 
subsequently metal i zed ceramic forms are stacked on top of one 
another and in which a subsequent tempering step does not 
reach the sintering temperature of the ceramic material . 
Harada thusly gets around its prior art in which the stacked 
three layer electrode sandwich is commonly sintered at a 
temperature of 13 00° C. 

This succinct summary of the Harada disclosure also 
immediately points to the difference with regard to the 
claimed invention. As noted above, we claim a monolithic 
stack which is formed of several layers. The monolithic stack 
is attained by common sintering of stacked ceramic green foils 
similarly to Harada's prior art. The term "monolithic," 
again, means that the stack or the component is formed of a 
single piece, that it is a single block, or that it has a 
single piece which forms an indivisible unit. In the 
pertinent technology which deals with ceramics and layered 
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stacks of ceramics and metal electrodes, it is further clear 
that a "monolithic" component is formed in a uniform and 
common process. The ceramic green foils which are sintered 
after stacking become one after sintering at certain locations 
where there is no closed intermediate electrode layer or metal 
layer to separate the ceramics. Where the ceramic green foils 
touch each other without intermediary they will, during the 
sintering process, fuse into one another to form a uniform 
structure without diversity or variability (cf. Webster's). 
That is, we arrive at the same result at those locations where 
the intermediate metal is not present, as if the ceramic had 
been formed as a green compact prior to sintering without any 
distinction between the "layers." 

The first conclusion is clear: Harada teaches away from the 
monolithic component. As explained above, Harada 
distinguishes itself from the monolithic formation that is 
reached by the common sintering of several green layers and 
instead describes a piezoelectric component in which already- 
sintered layers are stacked on top of one another. The 
reference teaching, therefore, does not lead to a component of 
a uniform block. Instead, individual ceramic layers are 
interconnected by metallic inner electrodes and the connection 
is reinforced by a pressure application and heating (below the 
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sintering temperature) . Harada makes sure to define the 
critical terminology: 

The term "sintered piezoelectric ceramic" referred to 
herein means the product obtained by sintering a 
piezoelectric ceramic green sheet. 

Col. 5, lines 26-29. While Harada does arrive at a block which 

forms a unitary structure, these sintered piezoelectric 

ceramics form individual layers that are easily distinguished 

from one another because they have been sintered prior to 

interconnecting the same. That is, Harada has several ceramic 

layers which are glued to one another. 

A component that is produced in accordance with Harada shows 
substantial functional disadvantages as compared to a piezo 
stack that is produced according to the invention and that is 
formed as a monolithic piezo stack. A primary disadvantage is 
found in the production in that during the stacking of 
already- sintered layers they are subject to minimum mechanical 
requirements. These sintered and thus rigid layers, must be 
mechanically so stable, as to allow them to be handled during 
the further manufacture and they need to at least support 
themselves. A minimum thickness of typically at least 500 (Xm 
is necessary (cf . Table 5 in the original specification, where 
ceramic samples at that thickness and even greater thickness 
are described) . 
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In contrast, the novel piezo stack that is formed as a 
monolithic stack allows considerably smaller layer thicknesses 
for the finished ceramic layers, because they are processed in 
the form of a green foil which is provided with a binder and 
they are thus very easily bendable and there certainly does 
not exist any danger of breaking. Thicknesses of down to 
2 0 |im or even lower are thus possible. 

Smaller layer thickness in the ceramics are, of course, 
advantageous in that the space in between the inner electrodes 
is much smaller. By definition, the field strength of the 
electrical field depends on the potential difference between 
the electrodes and the spacing distance between the electrodes 
(E = V/d -> localized electric intensity equals the potential 
difference V between plates spaced apart by d) . It is 
immediately clear that if the voltage is not changed, a 
smaller distance between the electrodes leads to an increase 
in the electrical field. Similarly, of course, the same 
electrical field strength can be attained by much lower 
voltages if the spacing distance is reduced. It is further 
known that the deflection of a piezoelectric layer is nearly 
directly proportional to the electrical field. That means, 
then, that in order to reach a given amount of deflection, 
which is indeed the important aspect here, it is primarily 
important that in the monolithic production of the piezo stack 
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with the much smaller spacing distance between the electrodes, 
a much smaller operating voltage suffices. 

In summary, Harada does not anticipate the invention of claim 
4 7 or any of the other claims, because Harada does not 
disclose a monolithic stack of ceramic and electrode (s) with 
copper . 

All of the claims were further rejected as being anticipated 
by Kato et al . (US 6,266,230 Bl, Kato) under 35 U.S.C. § 
102 (e) , and as being obvious over modifications of the 
teaching of Kato under 35 U.S.C. § 103. We respectfully 
traverse . 

The rejections under § 102 and § 103 are discussed in common 
in the following because Kato can be eliminated as a viable 
reference. Kato, as will be shown, does not belong to the art 
of piezoelectric devices and the very core principle of 
piezoelectric ceramics (e.g., controlled deflection) on which 
the invention is based is in fact avoided by Kato. In other 
words, Kato belongs to a different class of devices and Kato 
teaches away from the invention. 

The first impression with Kato's disclosure is that the inner 
copper electrodes are only scantily described and the 
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disclosure is quite limited to finding cheaper replacement 
materials for silver and palladium, such as copper for the 
inner electrodes. See, for example, claim 4 and column 12, 
lines 39-45, following the exemplary embodiment dealing with 
"inexpensive multilayer capacitors" and sintering temperatures 
of below 1150°C. Kato is concerned with multilayer capacitors. 
While the ceramic material is indeed a lead-containing ceramic 
- similar to compositions that are suitable for piezoelectric 
devices (col. 4, lines 4-18) - the gist of Kato points in the 
opposite direction. Kato tries to avoid piezoelectric effects. 
Such mechanical conversions, in the context of Kato, are 
losses and should be avoided. 

Specifically, the Kato capacitor should not have and does not 
have piezoelectric characteristics - at least in the design 
temperature range. In Kato's words: 

[T] he temperature at which a dielectric . . . has its 
dielectric constant peak, i.e. the Curie temperature 
is allowed to be below -50° C. Therefore, 
piezoelectricity is not induced even when a DC bias 
voltage is applied, thus enabling a multilayer 
capacitor having no loss caused by excitation of 
unwanted resonance to be produced using inexpensive 
electrode metal. 

Kato, col. 4, lines 56-63. The Curie temperature, of course, 

is the temperature at which, upon being exceeded, the piezo 

characteristics of the ceramic are lost. As noted above, 

piezoelectric losses are to be avoided - which is certainly a 
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viable object in the context of electric capacitors. Much in 
contrast, of course, in the context of piezoelectric devices, 
such "losses" are indeed the very functionality of the device. 

According to Kato, the Curie temperature comes into play once 
again in the context of replacing the expensive inner 
electrodes with inexpensive electrodes (e.g., copper) of the 
reference. In the case of the inexpensive multilayer 
capacitor, however, two important requirements have to be met. 
Kato explains: 

Besides the compositions indicated in Table 1 used 
in the example, when dielectric compositions that 
can be baked at a temperature below 1150 °C. and have 
a Curie point below -50°C. are used, inexpensive 
multilayer capacitors can be obtained in which the 
loss is not increased extremely by the application 
of a DC bias voltage or a large -amplitude alter- 
nat ing current . 

Col. 12, lines 39-44. The assembly can be baked at below 

1150°C and the Curie temperature must be below -50°. This, 

again, leads away from the claimed invention. The effects 

sought and obtained by the claimed invention are avoided by 

the Kato teachings . 

The invention of the new claim 47 provides for a piezoelectric 
device. It is understood that the claimed device has to 
exhibit piezoelectric characteristics at normal temperatures, 
such as room temperature. As detailed in the specification, 
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therefore, the Curie temperature of the ceramics provided here 
is disclosed at 339°C. Applicants thus clearly and 
unambiguously direct the focus of the invention on the 
characteristics that are defined by the Curie temperature. The 
piezoelectric behavior of applicants' device and materials is 
observed at room temperature and slightly above. Kato does not 
suggest such a device, and Kato quite teaches away from such 
behavior . 

The secondary references Tsunooka et al . and Seo provide for 
additional and pertinent teachings. However, neither reference 
makes up for the "shortcomings" of Kato which, as noted above, 
has been disqualified as a viable reference. Neither Tsunooka 
et al. nor Seo can properly modify Kato to point to the 
claimed invention . 

In summary, neither Harada nor Kato, nor any other reference 
of record, whether taken alone or in any combination, either 
shows or suggests the features of the claims. All of the 
claims, including the dependent claims are believed to be 
patentable. 

In view of the foregoing, reconsideration and allowance of 
claims 1-33, 35-42, and 45-48 are solicited. 
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etition for extension is herewith made. The extension fee 
for response within a period of two months pursuant to Section 
1.136(a) in the amount of $420.00 in accordance with Section 
1.17 is enclosed herewith. 

Please charge any other fees which might be due with respect 
to Sections 1.16 and 1.17 to the Deposit Account of Lerner and 
Greenberg, P. A., No. 12-1099. 



February 10, 2 0 04 

Lerner and Greenberg, P. A. 
P.O. Box 24 8 0 

Hollywood, Florida 33022-2480 
Tel.: (954) 925-1100 
Fax: (954) 925-1101 




Respectfully submitted, 




For Applicants 
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